Interrelationships between hormones, behavior, and affect during adolescence: understanding hormonal, physical, and brain changes occurring in association with pubertal activation of the reproductive axis. Introduction to part III.
This paper summarizes the goals of this section and considers current knowledge about the association between hormonal changes that occur over pubertal development and the changes in behavior and brain function over the adolescent period. It reviews the cascade of neural and hormonal changes that occur with puberty; discusses mechanisms by which these changes can affect higher-order brain processes; reviews the current limited state of knowledge about links between puberty and changes in affect regulation in the adolescent period; identifies hurdles that have made progress in our understanding of these relationships difficult; and suggests areas for future investigation that will allow us to obtain a much more comprehensive understanding of these interrelationships. This overview of the physiological processes occurring at puberty indicates that puberty (1) encompasses changes in a number of neural systems; (2) results in altered secretion of a number of hormones; (3) involves hormones that are secreted in a pulsatile manner so that collection of a single blood sample does not clearly delineate hormone profiles; and (4) shows considerable individual variation in the rate of progression and in hormone secretion during progression. The important role that gonadal steroid hormones play throughout development and adulthood in regulating plastic changes in neuronal structure and function is noted, highlighting the need for further studies to determine the extent to which the dramatic increases in circulating steroid hormones at puberty modulate brain circuits that underlie changes in social behaviors, risk-taking behaviors, and cognitive function at adolescence.